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J^Tco^ (I) : 





R^ . R^ . R^ > r8 , j3 J:tfRM4, ^fh^^fim^LhX^ TK^iT.^. ttm^^^L 

v^R*m7~3 o<^Tv;v^;v**^-r^^ R^ r^ is irj^'R ' fcR^ it^M^ft^^ 
UT. g^^^^LTV^T J:v^R^m2 ~ 6 0 OT;v^^^^lr5fMLT^ J; < ; L 
TR^ ° ^^iC/R^ Mi. ^firfimALhX^ 7K*M^. tfc(4^^nJM^^;tLTV^-C 
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2/ 




. R^ ^ R^ ^ R^ . r8 , is ir/R^i. -f-tL-eWS^ZLT. 7K*J^.^> g^ft 
2-3 oco^lI!^MT;v^;v*^ «S=^*b-cv^-c ^ iv^R^ma ~3 o om#iT;vdr;v 

) 

immM 5 1 

JiJ,T<7)^ (III) : 
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[0 0 0 1 1 
[0 0 0 2] 

[0 0 0 3] 

02-23977 7-^#M) o Mx.{f. ^T*^^ : 



[0 0 0 51 



[0 0 0 4] 




[0 0 0 61 
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[0 0 0 7] 

. T^yiKD^mm^i^. PM;^^i5' h;v7&^-;>c§ <^'fbt-'i.o ^cois^, i*iBg.-eMJBT 

[0 0 0 8] 

AKA':f\^^xmM-t^o 
[0 0 0 9] 
[<b3l 
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(B) 
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[0 0 12] 
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[0 0 14] 

&.T<D^ (I) : 
[0 0 15] 
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4/ 



R5 / \ R9 




(i) 



. r^ . R^ . R^ . R^ ^ ioiiFRMi. ^ftrtim^LLx^ 7jc*M^. 

0O^ii!JilT;vds-;v*. ltv^t ^ J: v^R^ms ~ 3 o o^^t;v^;v&, « 

m^^^LTv^-cJ) J; v^RXme ~ 3 0 COT i; -;v^, v^tism^^* trv^r J; 

v\^*ifc7~3 OCOT^^V^;^^^^-^^^ R^ tR^ isXZfR' tR^ i±^M'ttm^ 
^) iv^^^itl ~ 1 5 <7)T;v:3e;v^^^t-^^ R^ ° t R ^ ^ ^^^M-^b-C^-xnMT-^* 

[0 0 17] 

;^it> 4^° (T V - U y }£ U » WM. »SL<i±. U 7 ^ ^ V >'«m^ 

[0 0 18] 

[0 0 19] 
[0 0 2 0] 
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5/ 



lit 5] 




. R" . R^ > R^ > R^ ^ r8 . ^ iO^^RMi. -^tL-rtLJ^JtLT. tK^M^. 
2-3 Oco^iKSIt;v^;vA. g^*** tr v^t ^ i v>^«3 ~ 3 0<^^'litT;v^;v 
J;v>R*^7 ~3 Oc7)Ty;v^;v*^^i"^^ r'' ir/R^ t RMi-g-tt-r 

[0 0 2 2 ] 

^hKum^j:mmmmxits ±m<^^tft^'^=?-v ^ ^-it. &^t(d^ hid : 

[0 0 2 3] 
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(III) 



10 0 2 41 
[0 0 2 5] 
[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 
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[0 0 2 9] 

{±. i?ijx.{4\ t;i/^;v^. t;V3^v^. Ptfz^t^y r jv^^ji^t < k^, t/ctiT;v^ 

[0 0 3 0] 

I) : 

[0 0 3 1] 



R10 R11 

/ \ 




(I) 



[0 0 3 2] 

. R^ . R^ . R' > . iSirKRMi. -e tL^tL^*5: L 7X*IE^. «m^«r*L 
TV^T^j iV^^^mi ~3 0OEIlT;Vdp;v^, «^*^^LTV^T'^ J:V^M*i^2 ~3 

0 c7)35-ii!iilT;v^;v^^ fims=^*LTv^T=?> iv^^^ifcs ~3 0cDm4itT;^^;^^^ S 
f^^^Ltv^T^) iv^R^me ~ 3 OcoTU ^^v^iig^^^^LTV^X^^ J; 

v^R*m7~3 0OT9;v^;v^*^1-^^ R^ i:R* i3J;t^^R^ ^R^ ii^firfi^^ 

J;v^^*i^i~i 5 <^T;v^;v^^^-t:^^ r^ ° tR^ ^ ^^^Ig-g-tr-^T-nM^^^^L 

[0 0 3 3] 

Ri 7|c*M^* ~ 1 0OT;V^^V*^^-ro l?tL<{4. {4^ tK 
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8/ 



[0 0 3 4] 

r2 , r3 . r4 , r5 , r6 , r7 . rs . isilJ^^RMi. ■€■tL•r:}^^S3:L-C. 7]C* 

^^^^LTV^T^i J:V^R^Si7~3 ocoT7;v^;vS^^1-75^\ R^ tR^ jsir/R^ t 
LT^iV^o .IC-cam^t L-C(i. 7|cm*> 0(^T;Vn:3rv^. 

[0 0 3 5] 

0t L< (i. R" . R' > R' . R' . ^ isiC/RMi. 7K*M^^-tr*)^o 
[0 0 3 6] 

R^ ^iCFR^ hLT{±. -7 01-;^*^ 1 -■^•7f-;vS^t-'0^*ifc6~3 0<7)TU- 



7-9^ ;v*. 1 -Ti?^-7^-^;v*. 1- (3, 5-'J^i-}\^) ■7 3i-;v*i3 itf 1 -^f- 2 
[0 0 3 7] 

LT. ^ : 

- [ (CH2 ) p -0- (CH2 ) q ] r - 

-^^-GM-e^f). io:^^. Tti^Mtt^S^Sti. mrco^ (II) : 



[0 0 3 8] 
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Utsl 




[0 0 4 0] 
[0 0 4 1] 

:L<DX^fj:^^^^^v4^~tvxii^ $fitixii. ^ (I I I) : 

[0 0 4 2] 
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['ft 91 




[0 0 4 31 

; -eL-cn{±5iiJ.Ji<7)«-e^;s>) •7:^m^fi^i\:^m^^mfhft:ho (i i i) -e 

9fS:t:\ Ji^^V^^^^^LT. v-±iI^^*A$^^Tv^^o 

^jjm^^^r^ y ^m^ir ^^t ^wtg Ktj:^o >k v - ^ ^ 'ftfeo®m»-e 

[0 0 4 41 
[0 0 4 51 

*^?go:i:»^^y-f^-}i. ^fe^Stt^em* tn-mr^^ 

m»Ti*i-So c:<^M±(7)M(±. t^^O-ty-7-S[<^»8-^-7'>^'-6 (#112 0 0 
2 - 2 3 9 7 7 7-^M) ii |W|»-C^ ^ •^r-Mml8-^ 7 >_6T'{± V-fe*/^ - 

tBiE# 2004-3117628 
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[0 0 4 6] 

IB^ (I I I) tl:feV^T. 2 jsiyfRi 3 ^?7-i>;v^^ S/^-esb ^ m^tt^^'^ ^ 
[0 0 4 7] 

[4t: 1 0 ] 





(S,S)-13 




[0 0 4 8] 
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i>zmm.<D^mmiizx-ox. {s)--ryr)\^m ((s)-3) ;6^ib#^-fc^^^t?§^o J:f9*# 

[0 0 4 9] 

mit ? 7 - ^: T&^T' ^ ^ o 

[0 0 5 0 ] 

/c#?LK-7^ ;Vi=s:& fc-'O^ ^V-;/ -7°^- h'S:fc''iOF;fa<?55^^:fc J: 
$i;m5f^L/c^J^#5&h^tr*o-C^ iv^o :z<DX^l>z^ :^mm<D^^ )i^-^y^~lt 

[ 0 0 5 1 ] 

[*MM] 

[0 0 5 2 ] 

(a) NMRy^^iJ' h;^ I ^?t^*t!*>^'^^' > JEOL JNM-GSX-270, AL-400, Varian Mer 

cury-300 

( b ) ir;^ ^ h ;v : jASCO-7 - u j^^m*^59-^^ffift ft/ir-4io 

(c) «S : JASCO TV^mk%%\ DIP-370 

( d) i6.>ir : mmmM^-^ y y > 

(e) -^7.7.^^ \ JEOL JMS-DX303HF 

( f ) IL-^ 7.7^7 h ;v : SHIMADZU LCMS-2010 

(g) ;f-7°>*9Ai5'nv hiJ'^^^'f- :MERCK Silica-gel 60 (70-230 mesh ASTM) 

(h) ^)\^5m:m^mM--^7l^^^'^\^7-7 : 0:*::$3-tfIllLC-9O8 600X 
20 mm JAUGEL-IH, 2H GPC 

( i ) WM ^u-^VV^y-i - : MERCK Si 1 ica-gel 60 F254 

( j ) HPLC : HITACHI L7100, L7420, MightySil RP-18L 150-4.6, SHIMADZU LC-IOAT, 
SPD-lOA 

(k) ^^nrm^iR:^^^^ > -'V : HITACHI U-3310 
( 1 ) ^Tfe^l^-^^^ > : JASCO FP-66OO0 
[0 0 5 3 ] 

[0 0 5 4] 



miiE#2 004-3117628 



#11 2004-067226 



^-v: 13/ 



Lib 1 11 




MesSi — 

PdCl2(PhCN)2 
Cul. P(t-Bu)3 

Et,N 




[0 0 5 5] 

20 mL<7);K##-^;^7 9>^3ic-lr7'^ A, SX«5?^±Pflr. is X Z^-r t 4 y :^ ~ 

y-'t'^WL. M^SH^T^^-^ V-A F9 ^ L/io i i i:: 3 "^jbll^ (I) (3.5 mg, 18 ju 
ml) is i V n n If :^ > h V ;v) 9 v A (II) (PdCh (PhCN) 2 : 27. 5 mg, 
72.1 ;«inol) ^m^. TJl^^-ymmLfzo f>!bT)V^~y^^y')y^^^^i^U%Lfz^-y^ 
>ji-7";KS,S)-5 (#JS2 002-23977 7-t#M) (414 mg. 762 ;«mol) (D W 
J^^;VT5> (6.0 mL) W^tjnx.> ^ ^> > U J:.^;VT 5 > (1.0 mL) "CY^fe^ LT-i5fE L 
^^fio ^v^t:\ h U t-7^'^;V'i^v!. 7 ^ > (20 /uL, 74 ;umol) i3 J; If ( > V ^ v^J 
;V)T-b^V> (150 ;xL, 1.06 mmol) ^iJOx, 50 "CKXimmmWl^t'^o K^OM^-fii 

LC-MStc-c^^:J'-L/co 1 N mm^inx./cmj:^-T-;v^ttmL. *l^fn:t::^_7}c-e 

- (SIflM : n-^^^>/f^M-^^^v=9/'i) . ^v^-e V9-^ ^'JV^o'lX.HP L C-ettS 

LT. ^ >J^-7^.^V(S,S)-6 (184 mg, 328 ;«mol) ^DLfeU^^: LT#fc (iR.^43% 
) o tfzmm-<7){S.S)-5 (165 mg, 304 y«mol) ^HIJlXLfc (W40%) o 
[0 0 5 6] 

<k'^t/(S.S)-6 : NMR (270 MHz, CDCI3) ^8.39 (s, IH) , 7.35-7.27 (m, 12H) , 4.7 
2 (s, 4H), 4.66 (dd, J = 8.8, 3.1 Hz, 2H) , 3.79-3.58 (m, 12H) , 0.21 (s, 9H) ; ^^C 
NMr' (67. 8 MHz. CDCI3) (5156.2, 138.5, 133.2, 128.4, 127.9, 126.8, 124.6, 113.9, 
105.1, 92.1, 81.4, 74.9. 70.6, 70.3. 68.9. 0. 19 ; IR (KBr) 3346, 3061. 3029, 295 
5. 2898, 2866, 2150. 1607, 1480, 1453. 1096, 856. 701 cm"^ ; MS (APCI) m/z 559 (M 

-H)-o 

[0 0 5 71 

[MMn2 : 7 ^^-•r;v(S,S)-7<7)^^] 

[0 0 5 81 
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[-fb 1 2 1 




(S,S)-6 



[0 0 5 9] 

, ^ 7 ^^J^-7">'V(S,S)-6 (160 mg, 285 /umol) . x b 9 t: Fn "7 9 > (1.5 mL) . ^ 
iJ'y-;^ (2.0 mL) . :i3 it/^m* A (89 mg, 650 /^mo\) =^Snx^ 14Bf FH^S^ml- T 

: n-^a^^yymn^^^^ = 4/1) (I i 19 11^1-^ C: t X ^ y y 
-x;V(S,S)-7 (130 mg, 266 /umol) ^fLfe^^t LT#fc (W93%) o 
[0 0 6 0] 

'fk^%(S,S)-7 : NMR (270 MHz, CDCls) ^8.43 (s, IH) , 7.35-7.27 (m, 12H) , 4.7 
3 (s, 4H), 4.66 (dd, J = 8.7, 2.3 Hz, 2H), 3.79-3.58 (m, 12H) , 2.94 (s, IH) ; ^^C 
^MR (67.8 MHz, CDCls) .5 156.4, 138.5, 133.4, 128.4, 128.0, 126.8, 124.7, 112.7, 
83.6, 81.4, 75.4, 75.0, 70.6, 70.3, 69.0;IR (KBr) 3337, 3292, 3060. 3029. 2905 
. 2866, 2104, 1608. 1480, 1452, 1266, 1094. 758, 701 cm"^ ; MS (APCI) m/z 487 (M- 
H)-o 

[ 0 0 6 1 ] 

[0 0 6 2] 
[-fb 1 3 ] 




8 



[0 0 6 3] 

^y(.aK. V^uu:^^y (108 mL) ^ SiXf :^ ^ - )V (43 mL) 
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^-v: 15/ 



U y (1.50 g. 8.55 mmol) . BTMA ICh (3.28 g, 9.42 mmol) (BTMA : ^^y-Jlvy) :^ 

;V5!79A^nT (®ii« : n-^^^j->/I'^mJ^'9^^V = 19/1) T'ttmLTt 

^ n-'^^-9->'l^J:^#l§H%t^ J: »?'fb'^t»8 (1.90 g, 6.36 mmol) ^m^^^^B^BtVX 
nfz (IR^74%) o 
[0 0 6 4] 

jb^tJS : lli^. 82.0-82.5 °C ; NMR (270 MHz, CDCI3, 30 "O d 7.67 (d, J = 2. 
0 Hz. IH), 7.34 (dd, J = 8.4. 2.0 Hz, IH). 6.52 (d, J = 8.4 Hz, IH). 4.10 (s, 2H 
);13CNMR (75.5 MHz. CDCI3. 30 "C) d 143.6, 139.7, 136.7, 117.1, 109.9, 78.3; 
IR (KBr) 3399, 3299, 3178, 1623, 1576. 1471, 1385, 1290. 1030. 870. 814 cm-^ ; MS 
(EI) m/z 297 (M)*o 
[0 0 6 51 

immm 4 : ^t^m 9 (o-^mi 

[0 0 6 6] 
['ft 1 4 ] 




[0 0 6 7] 

■7^*^-7^^ -7 ^J^iJ'-^-^^^BLf^SO mL ^X-79X3tC. jb^% 8 (500 mg, 1.68 
mmol) isXXf5% (3.4 mL, 171 mg, 4.69 mmol) ^*n;tTtt#t/io yKT^XO °CIC 

r^iPL. h A (150 mg. 2.17 mmol) (D7Ki^Wi (1.3 mL) "^^TLfZo Sll<^3 

0 mL :^><.•7^7>=r^C■Vi^^;^T•^' ^:^iS^-9-=^^#L. M.^-^ V (549 mg, 3.97 
mmol) . tK (8 mL) , ^ XXf-J )VT ^ ^ (320 L, 224 mg, 3.06 mmol) =^lJnx.. tK 

n-^:3s.^j->.) -e$tmi-^i^:t-J; 'fb'^i^Q (565 mg, 1.48 mmol) 'SrMWi'^tb^^ t 
VXnfz (W88%) o 
[0 0 6 81 

jt^%9 : ^H NMR (270 MHz, CDCI3, 30 °C) d 7.88 (d. J = 2.0 Hz. IH), 7.50 (dd 
, J = 8.5. 2.0 Hz, IH), 7.13 (d, J = 8.5 Hz, IH), 3.78 (q. J = 7.1 Hz, 4H) , 1.30 

(bs, 6H) ;13CNMR (75.5 MHz, CDCI3, 30 "O S 148.1, 140.5, 136.4, 120.5, 119.7 
, 88.3, 49.4, 42.3, 14.6, 11.0 ;IR (neat) 2973, 2932, 2870, 1544, 1457. 1408. 13 
38, 1248, 1201, 1109, 1035, 819, 590 cm"^ ; MS (FAB) m/z 382 (M+H) *o 
[0 0 6 91 

mmm 5 : ^\:^mio<D^^} 

[0 0 7 01 
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I-ft 1 5 ] 




9 10 



[0 0 7 1 1 

10 ml mf^i-^y^ ^^^-"^y'^ -^^ vAn-h<%*p^, is XZf-^ ^ y ^ ^ ^ 

M*#ia^Ttr-7 V-i. F^-f Lfco ^^KB^^mil) (18.9 mg, 96 
.3 ;£/mol) is Jit/v^^nneT. (h V y J^^-J^^^y ^ >) A (II) (PdCb (PPhs 

)2 :33.3 mg, 47.4 ,umol) ^Mk. T;V=f>«mU/io ^v>-C\ ^i6T;V3^V^^~7'V 
i^KX^U^l^ria^^fzit^md (295 mg, 772 ;zmol) <D h U J^-'^^V T 5 >'V« (5.4 m 
L) isxrf ( f ij -f V7°n e;VvV ;V) T-t^V^ (200 /uL, 934 ;t/mol) ^iDx.. 3 B# 

259 mg, 593 ^mol) ^^^-feM^ ^ LT#/i (JR^77%) o 
[0 0 7 21 

^fb^f^lO : NMR (270 MHz. CDCI3, 30 V) d 7.68 (s. IH), 7.32 (s. 2H). 3.79 ( 
q, J = 7.3 Hz, 4H), 1.31 (bs, 6H) , 1.13 (bs, 21H) ; ^^C NMR (75.5 MHz, CDCI3, 30 
V) 5 148.1, 136.1, 131.2, 120.8, 119.1, 117.6, 106.0, 91.2, 49.4, 42.3, 19.4, 1 
9.1, 18.9. 18.6, 18.4, 14.6, 12.0, 11.9, 11.6, 11.3, 11.2, 11. 1 ; IR (neat) 2942, 
2891. 2865, 2154, 1532, 1466, 1379. 1332. 1238, 1202. 1108. 1039. 996. 882. 828 
. 760, 677 cm-^ ; MS (FAB) m/z 436 (M+H) *o 
10 0 7 3] 

mtm 6 : it^miKD^^i 

[0 0 7 4] 
[^b 1 6 ] 




[0 0 7 5] 

mm^^y^^Kit^miO (8.15 g. 18.7mmol) . ayit^^^l^ (50.0 mL, 110 g, 799 
mmol) . isJ:n^3^m (4.85 g, 19.1 nmol) =Srtnx.. T > ^^^-^ ^M^^ 

fz^k. ^^LTioo vKxi2mmi]umLfzo mmkKBm^m^^-^^^-^^^^ii^^^ 

^mn (7.09 mg. 15.3 mmol) t LT#/^ (W82%) o 

[0 0 7 6] 

miE# 2004-31 17628 
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^-v : 17/ 



^t^mi : NMR (270 MHz. CDCI3) S 7.78 (d, J = 8.2 Hz, IH), 7.70 (d, J = 2. 
0 Hz. IH). 7.06 (dd, J = 8.2. 2.0 Hz. IH). 1.12 (s. 21H) ; ^^C NMR (67.8 MHz. CDC 
I3) .5 139.8, 135.4. 131.5, 129.3, 125.0, 104.4, 101.0, 93.9, 18.7. 11.4 ;IR (nea 
t) 2942, 2890, 2865, 2150, 1574, 1522, 1462. 1448. 1006, 882. 865. 818. 695. 677 
. 661 cm-i ;MS (fab) m/z 463 (M+H)^o 
[0 0 7 7] 

[^^^J 7 : ^\:^mi2(D^m'] 

[0 0 7 8] 
Utl 7] 



Br 



(i-Pr)3Si- 




MeaSI— ^ 
Pda2(PhCN)2 



Cul. EIN3 



(i-POaSi 




SiMes 



11 



12 



[0 0 7 9] 

5 mL<75;f^#i:^;^:7^X=^^r-^r7°^A. 5X'9Jt*Pl'> i5 XXf-^ 1^' ^-^-r ^ y :^ ^ - ^ 
-^mWL. m^WM^T-O}^- YifyKX yu-J>. ^ Lfzo B^mnH) (5.4 m 
g, 28 /imol) iOTdCh (PPh3)2 (6.3 mg, 9.0 //mol) *JnA> T }^^>m.^\^f^o 
tbTJl^^y^-^-rV yi^KX^U%Lfzit^mil (75.5 mg, 163 /umol) <7) h V a^f^;VT 5 

(1.5 mL) ^m^. $^tr(h';^^;Vv';;v)T^2-f-V>' (48 fiU 33 mg, 340 
;«mol) ^inx.^ ^^at^iT 1 0#Pb1WL/Co KE^<7)^iiff{iHPLCtrT^-^-LfCo 1 N 

;V^1X.H P L C-effimUT. 'fb'^%12 (67.6 mg, 156 /nmol) LT#/t ( 

W96%) o 
[0 0 8 01 

it^m2 : ^H NMR (270 MHz, CDCla) d 7.66 (d. J = 1.5 Hz. IH), 7.39 (d, J = 8. 
0 Hz, IH). 7.31 (dd. J = 8.0, 1.5 Hz, IH) , 1.12 (s, 21H), 0.27 (s, 9H) ; ^^C NMR 
(67.8 MHz, CDCh) 5 135.3, 132.9, 130.3, 125.2, 125.0. 124.8, 104.9, 102.7, 101. 
5, 94.4, 18.7, 11.4, -0. 1 ; IR (neat) 2942, 2891. 2865. 2154. 2063. 1532, 1466. 1 
411, 1379, 1332, 1259, 1238, 1202, 1108. 882. 862, 760. 692. 676, 661 cm"^ ; MS ( 
FAB) m/z 433 (M+H)-'o 
[0 0 8 1 ] 

mmm s : ^t^mis,s)-i3(D^m 

[0 0 8 2] 



ffliE# 2004-3117628 



mm 2004-067226 



^~-J : 18/ 



mis] 




[0 0 8 3 ] 

100 mL<7)3 op-7 7^3t'-fe-7°^A. v A U - > <^^SPl=. i5 XXf-^ ^ y ^ 

^^_9_;^^.p| fl^#H^T-e7 V-A K9-r LfCo (35.3 mg 

. 180 ;imol) ^ J:r;T'dCl2(PhCN)2 (62.4 mg, 164 //mol) ^inx.> T;v::f>«mL:^Co 
^ieJT;^^?-^^^^'^'^'; i !9m^Lfc^b^tJl2 (759 mg, 1.75 mmol) c7)hVi-f-;VT 

(10.0 mL) vtm^tPx. ^ ^tc h ij j:-f-;VT5 > (5.0 mL) -e^5fe^f■L■r5^5L^i^fi 
o > 'Jt-y-5^;V4^>^-7'f > (100 //L. 369 mmol) ^Jnx.. Vft?&-e50 VliZM^.LfZo f'ii> 
T}V^y/^yV y^^^iZX ^UM.Vfzi^ 7^)1^(3,3) -7 (889 mg, 1.82 mmol) <D l 

^)JL^)\yT^> (25.0 mL) ^#l&=^Jnx.. ^hKYV:^^)^T^y (5.0 mL) -r^mWrVX 

mL&A.fzo 50 °c-e3B#rBim#L7to Km(DmmiTLCKx^:^^-Lfzo 1 N mm 

tfli^lt t , mm L V U 5& 9 A iJ' n -r h iJ'' 9 -7 >f - (SW'^S : n-^^^ 
f^^ji^;V=9/l 2/1) -^mmVX^ 'fb^%(S,S)-13 (1.19 g. 1.41 mmol) =^fLfe 
l!#i:LT#/c (W81%) o 
[0 0 8 41 

<I::^%(S,S)-13 : m.'^. 52-54 °C ; NMR (270 MHz, CDCls) a 8.44 (s, IH). 7.56 ( 
dd, J = 1.6. 0.5 Hz, IH), 7.40-7.26 (m, 12H). 7.39 (dd, J = 8.0. 0.5 Hz. IH), 7. 
29 (dd, J = 8.0, 1.6 Hz, IH), 4.75 (s, 4H) , 4.67 (dd, J = 8.9, 2.9 Hz, 2H) , 3.79 
-3.54 (m, 12H), 1.12 (s, 21H), 0.24 (s, 9H) ; MR (67.8 MHz, CDCls) ^156.3, 
138.4, 134.7, 133.2, 132.0. 130.6. 128.5. 128.0. 126.8. 126.5. 124.9. 123.4. 113 
.8. 105.8. 103.3, 100.1. 94.0. 93.2. 86.1. 81.4. 74.9. 70.6, 70.4, 68.8, 18.7. 1 
1.4. 0.2 ;IR (KBr) 3352. 3062. 3030. 2943. 2893, 2865, 2213, 2156, 1608, 1591, 1 
487, 1454, 1250. 1094. 859, 702 cm"^ ; MS (FAB) m/z 863 (M+Na)*o 
[0 0 8 51 

mmm 9 : ^t^mis,s)-u(D^m 

[0 0 8 61 
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^-v: 19/ 



[4k 1 9 ] 




[0 0 8 7] 

^ ^ 9'>>J^-T-;V(S,S)-13 (130 mg, 155 //mol) , T Vuy^y (1.0 mL) , 

(500 fiL) . ^ iO^^^m^^? U '^A (50.2 mg, 361 /umol) Xfi. 30^F^^ 

<h^%(S,S)-14 (130 mg, 266 //mol) ^Ms'^Wi't^t LXntz (W93%) o 
[0 0 8 8 1 

4b'^t/(S,S)-14 : life* 51-52 °C ; NMR (270 MHz, CDCls) d 8.46 (s, IH) , 7.58 ( 
d, J = 1.7 Hz, IH), 7.42 (d, J = 7.9 Hz, IH) , 7.38-7.27 (m. 13H) , 4.76 (s. 4H) , 
4.67 (dd, J = 8.6. 2.9 Hz, 2H), 3.82-3.55 (m, 12H), 3.40 (s, IH), 1.13 (s, 21H) 
;^3CNMR (67.8 MHz, CDCh) 5 156.4, 138.5, 134.9, 133.1, 132.3, 130.7, 128.4, 1 
28.0, 126.82, 126.77, 124.8, 123.8, 113.6, 105.7, 94.2, 93.4, 85.7, 82.1, 81.4, 
75.0, 70.6, 70.4. 69.0, 18.7, 11.4 ;IR (KBr) 3344, 2942, 2864. 2212. 2153, 1591, 
1537, 1488, 1453, 1344, 1329, 1265, 1245, 1094, 884. 756, 744, 702 cm"^ ; MS (FA 
B) m/z 791 (M+Na)% 
[0 0 8 9] 

mtmi 0 : 'fb^tf(s.s) -160-8-^] 

[0 0 9 0] 
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^-v : 20/ 




[0 0 9 1] 

5 mL<7)|^# y 7.-=L\z^^^ J^^ >?An-h <t^Pl'^ ^3 '(^'^ ^-^T 4 V ^ 7s ^ ~ -y 
-^^jtL, ft^#lffl^T-e7 V-A Lfco ^tLtr 3 '^^bfild) (1.87 mg, 9.52 

//mol) > PdCl2(PhCN)2 (2.09 mg, 2.98 //mol) . j3 J: If^t^flS (167 mg, 1260 nunol 

(1.0 mL) ^Snx. ^9'>>'-:'^"-r;v(S,S)-22 (104 mg, 135 ;«mol) (D }• )\^r \ 
y (0.5 mL) >v>^ffiv--C15^rBl>0-ltT?iTLfCo MT^^~^«-T Lfcm~> > 

h i; jc-5^;l.T5 > (0.3 mL) "C^^L. ^STL/ct^. My^-tr 1 Bt^W L/Co KiSO 

:fem7Kt?^?i- L o wmm.-^ v^^y^^ -ctm u . mm l v i; * ^^;v * -7 n 
-^h^^yy ^~ immmm : n-^dr-9->/i«-3^^;v=9/'i) -t^ffiML-c. it^mis.s)- 

16 (92.1 mg, 71.8 /.mol) ^ (W53%) o 

[0 0 9 2] 

'fk'^lj(S,S)-16 : NMR (270 MHz, CDCI3) 58.46 (s, IH), 7.60 (d, J = 1.5 Hz, 1 
H), 7.44 (d, J = 8.1 Hz, IH), 7.40-7.24 (m, 14H) , 6.90 (s, IH) , 4.68-4.64 (m, 6H 
), 3.90 (t. J = 6.3 Hz, 2H), 3.82-3.59 (m, 14H) , 1.73-1.65 (m, 4H), 1.43-1.21 (m 
, 28H), 1.13 (s, 21H), 0.90-0.84 (m, 6H) ; ^^C NMR (67.8 MHz, CDCI3) 5156.4, 154 
.3. 151.8. 138.4, 133.1, 131.2. 130.6.128.4, 127.9, 126.8. 126.3, 125.4, 124.7. 
124.2. 123.1. 116.0, 113.69, 113.66, 105.9, 94.4, 93.1, 92.9, 91.3, 87.9, 86.3, 
81.3, 75.0, 70.5, 70.3, 70.1, 70.0, 69.0, 32.0, 31.9, 29.64, 29.61, 29.56, 29.40 
29.37, 29.25. 29.23, 26.2. 26.0, 22.7, 18.7, 14.2, 11.4 ;IR (neat) 3345, 2925. 
2863. 2208. 2152. 1592. 1532. 1493. 1464. 1379. 1265, 1214. 1092, 1016, 910. 88 
4. 757. 733. 701 cm"^ ; MS (FAB) m/z 1306 (M+Na)^ 
[0 0 9 3] 

imMmi 1 h (S.S)-170'^^] 

[0 0 9 4] 
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U\:2 1] 




(S.S)-16 {S.S)-17 



[0 0 9 5] 

i^^t^jl^i^'y^^isXXf-^^^^-^y^^ y ^ :^ ^ - "7 - ^mmLfz20 mL<^ ^ :7 -7 X n 
. <b^i|^(S,S)-16 (980 mg, 763 ^mol) . y-Vy-^Vuyjy (50 mL) . j3j;Cfl.0M 
y yitT y '7yf-}^Ty'^~'y ^ i-r Vy^ V'oyyy^^-m.) (1.5 mL. 1.50 mmol) "kX 

i;^j--f ^;u^?3:HPLC-e»m-t-^ii:tiJ; -7-^2.^ h (S.S)-17 (760 mg 

, 674 ;^mol) ^m^^m'^m t LXnfz (1R^88%) o 
[0 0 9 6] 

<b^J^(S,S)-17 : NMR (400 MHz, CDCI3) S 8.48 (s, IH) , 7.60 (d, J = 1.5 Hz, 
IH), 7.45 (d, J = 8.2 Hz, IH) , 7.42-7.24 (m, 14H) , 6.89 (s, IH) , 4.67-4.65 (m, 6 
H) 3.90 (t, J = 6.5 Hz, 2H) , 3.81-3.56 (m, 14H), 3.16 (s, IH) , 1.76-1.64 (m, 4H 
) 1 47-1.12 (m, 28H), 0.89-0.85 (m, 6H) ; nMR (100 MHz. CDCI3) 5156.5. 154. 
3'. 151.8. 138.4. 133.1. 131.4, 130.8.128.5, 128.0. 126.8. 126.5, 126.0, 124.7, 1 
24.2, 121.8, 116.1, 113.7, 113.6, 94.6, 92.7, 91.5, 88.0, 86.1, 82.6, 81.3, 79.1 

75.1, 70.5, 70.3, 70.2, 70.0. 68.9, 65.8, 32.0, 31.9, 29.65, 29.63, 29.62, 29. 
58, 29.41. 29.38, 29.2. 26.2, 26.0. 22.7. 14.2 ;IR (neat) 3304. 2925, 2855, 2207 
, 1593. 1534, 1492. 1465. 1378, 1264. 1213, 1094, 757. 701 cm"' ; MS (FAB) m/z 11 
50 (M+Na)+o 
[0 0 9 7] 

[^iiM 1 2 : ^3^^y - (s, s)-io^^] 

[0 0 9 8] 
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^-v: 22/ 



Ut2 2] 




Q 



Q 



n 



(S.S)-17 



(S.S)-1 



[0 0 9 9] 



50 mL<^3oP79^3^C-fe-7°^A. A n - h ?^ipi=, i3 Xir-? ^ ^^v 4 y ^ 

) (11.6 mg, 59.1 ;«inol) ^3 J: b 7 ( h 'J 7 "7 ^' v A (0) (P 

d(PPh3)4 : 53.0 mg. 45.9 ;/inol) ^^Ejpx.. t ;v a'^smu/co "^i^ T ;V rf > i^' 
J: h (S,S)-17 (561 mg, 498 ;«mol) vM V lf;VT ^ 

(v/v=7/3, 40.0 mL) vtm^jJDx. ^^^"^50 "CiCint^L. 20BtFBm#t 

CtltJ;J9. ^^7^^-(S.S)-l (450 mg) V Lr#/c (Umn) o 

[0 10 0] 

[JrbK^^U 1 : it^miS,S)-l9(D^m 
[0 10 1] 
['fb2 3] 



30 mL 5; A n - h <^iPl=. id XZf-^ ^ ^-^r- 4 y ^ X ^ 

~v~^mmLs it^ms (1.50 g, 2.34iimiol) >lrSnx.-CT;V'd'>aJ^L7to h 9 t 
Fn-79> (16 mL) ^Xfi. nm^fkR*--^^ ^ ->'^?^"^-76 13 * t?<^SP Lfco 1.6 M n 




18 



19 



[0 10 2] 
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^"^-^ (^^^y'MW (1.8 mL, 2.88 mmol) =l:10^>6^ttTvST L. 2 ^Fb^30 

m-^^'^-v-i^ Atr^jtL. milLfcffe. -y^)^r)i^iJ'7i^^u-7Vif^y^~ (®WW 
:n-^^-9->-) ^ i^^V^ljCHPLC-efSSLT. -ft^lllQ (229 mg, 1.28 mmol 

)' ^^te-fe^^fi^l^t/h LT#/c (W55%) o 
[0 10 3] 

ih^m9 : NMR (270 MHz, CDCI3, 30 °C) S 7.32 (d, J = 3.0 Hz, IH) , 6.82 (dd 
, J = 8.9, 3.0 Hz. 2H), 6.71 (d, J = 8.9 Hz, IH) . 3.92 (t, J = 6.6 Hz, 2H), 3.87 
(t. J = 6.6 Hz. 2H), 1.84-1.68 (m, 4H), 1.53-1.27 (m, 28H), 0.88 (t, J = 6.9 Hz 
6H) ; NMR (67.9 MHz. CDCI3. 30 °C) 153.69, 152.07, 125.32, 115.36, 113.09 
, 87.00, 70.24, 68.89. 31.99. 31.96. 29.66. 29.63. 29.44, 29.42. 29.38. 26.19. 2 
6.09, 22.76. 14.19o 
10 1 0 41 

[it^m2 Mb'^t>(S.S)-20O^^] 
[0 10 5] 
['ft 2 4 1 



Q ^ 



(S,S)-20 



[0 10 6] 

j^^tiJ ~y ^ M.m^ ^'(f'^ y ^-^y" ^ ^7 7.^-7-=^^liLfc50 mL -jr T^y y 7^::! \,z^ 
<l:^fi^(S,S)-13 (539 mg. 641 ;«mol) . xh^TiFn^^^ (22 mL) . jSitM.OM y 
^y'fkr- > v-7'-?-;VT >'^'=-'^7 A (r- h 7 H Fn -7 9 Vv^-fK) (2.8 mL, 2.80 mmol) =trSn 

v^)ij^j\^ijy J^^n-^Wyy ^~ (MPBM : n---^^-^- ^/I^m^f-^v = 4/1^3/1) 
-CJitmLT. <k'g-%(S.S)-20 (349 mg. 570 //mol) ^ S-feS^^t LT#fc (a*89%) o 
[0 10 7] 

<l:^%(S,S)-20 : M.-^, 54.5-56.0°C ; ^H NMR (270 MHz, CDCI3. 30 °C) 8 8.47 (s. 1 
H), 7.60 (d. J = 1.3Hz. IH). 7.44. (d. J = 7.9Hz. IH). 7.39-7.27 (m. 13H). 4.76 
(s. 4H). 4.67 (dd. J = 8.4, 3.0 Hz. 2H). 3.82-3.57 (m. 12H), 3.41 (s. IH). 3.12 
(s. IH) ;^3cNMR (67.9 MHz, CDCI3, 30 °C) ^ 156.6, .138.5, 134.9, 133.1, 132.4, 1 
30.7, 128.5, 128.0, 126.9. 126.8, 124.9, 124.5, 122.4. 113.5. 94.4, 85.5. 82.7. 
82.4. 81.9, 81.4. 79.3, 75.1, 70.6. 70.4. 69. Oo 
[0 10 8] 

3 : (S. S) -20^^] 

jiJiE# 2004-3117628 
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[0 10 9] 
l^t2 5] 




(S.S)-20 (S,S)-2 



[0 1101 

a*#ig^T-e 7 V- A F9-r Lfco -e^ica ^7<biBi(i) (17.5 mg, 

91.4 ;t/mol) is J:m'd(PPh3)4 (60.2 mg. 52.1 /umol) * jD;iTT;V3*>SmLfCo 
T;^3■'>'/^':^'; i l9J!Ji^L"C:^3V>/i > ^f-^VT 5 > (l mL) =l-inx.7to ^v^t?. 

^i&T;V=f>^^^V i ^l^i^LTi3V^/i4t'^tll9 (501 mg, 969 ;zmol) OhV^ 

f-;VT5> (720 //L) yM^JDx.. $ h i; J^^;VT5 > (1.28 mL) -e-^?#-L/:o $ 
i^i6T;l-3'>^^^7^^'; ^^''t^i ^I^^l-'^^V>/cjb^%(S,S)-20 (260 mg, 424 fLmo 
1) ohi;a^^;VT5> (3 mL) mWi'^HUk. ^ h K Y V J^^)\^r ^ y (4 mL) "^^^^i-L 
, 2^K30^«#byto RfSliTLCilT^^i^-L/Co 1 N «^Jnx/tm-i--x;Vt?a 

t?V^j-^ ^^V^WLCtrMLT. ^b^%(S.S)-2 (437 mg, 314 ;«mol) =l:me-fe@#fc 
LXnfz (W74%) o 
[01111 

<b'^tJ(S,S)-2 : mj^. 39.0-39.5°C ; NMR (400 MHz, CDCI3, 30 °C) S 8.42 (s, IH 
) 7.64 (d, J = 1.5 Hz, IH). 7.48 (d, J = 8. 1 Hz, IH). 7.39-7.26 (m, 13H), 7.04 
(d, J = 2.7 Hz, IH). 7.00 (d, J = 2.7 Hz, IH). 6.86-6.76 (m, 4H). 4.69 (d, J = 1 
1.2 Hz. 2H). 4.67 (d, J = 11.2 Hz, 2H) , 4.65 (dd, J = 8.9. 2.7 Hz. 2H) . 4.03-3.5 
6 (m, 20H), 1.87-1.65 (m, 8H). 1.53-1.21 (m, 56H) , 0.90-0.83 (m, 12H) ; ^^C NMR ( 
101 MHz, CDCI3, 30 °C) <J156.43. 154.13. 152.80, 152.77. 138.56, 134.00. 133.23. 
131.53, 130.24. 128.44. 127.95, 126.80. 126.35. 125.44. 124.70. 123.26. 118.59, 
118.40. 116.89. 116.70. 114.51. 114.20. 113.93. 113.88, 113.38, 94.25, 92.38, 9 
2.12. 91.68, 88.12, 86.50, 81.39, 75.05, 70.57, 70.44, 70.11, 69.91, 69.00. 68.7 
8. 68.67, 31.96, 31.94, 29.70, 29.66, 29.63, 29.61. 29.48. 29.44. 29.41. 29.38, 
26.15, 26.11, 26.09. 22.75, 22.73, 14.19, 14. 17o 
[0 1121 

mmi^^v ^ -Y- (s, s)-ii5 J: Tftmit^m (s, s)-2(Dmt^^^y^^^^n^^ 

^Umi:^^^ VJ^^m^Lfz (01) o (S,S)-lt3^V^T(±. 319 Tm<D}£~^i}^y 

^J:m31 nmOH°-^'5&^53^V (7 ^ ^ V > J^^- V >') ^iI<??M-C^^o t 
fz. (S,S)-2«. 305 nmi3J;tf357 nmtc. ^tL-rtL7 3^ ^ -;vSK*5 J; U^lf (■7^-;VJ^ 
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1112) o (S,S)-l-e{±463 im. >e LT (S, S)-2t?{±432 nmT'^o^^o 

^ninov^Tiii^/io (s,s)-i(75m'fh^^v>vW (2.oxio-^M i^j-^-nm ) l::^ 

[0115] 

t:\ iM^tt:^^ y^^-(S,S)-li3J; y - 7";v (S, S) -2 R # i t± S #o 

4) o |lI4 0iJ^9-7(D«}4m^^ig<^^4k^*-ri 0 /I -t?^i9, '?-L-C^#}4»L 
fzT\y<D'm.W. (xiO-2 mol/L) -C^^Sjo I114t'i3V^r. •(±(S,S)-1*. Hfi (S. S)-2=Sr 

^■r o 9 -7 COM ^ ^^'^'^ i }^'m%<DmM.-wi^ ^ v> :i t ^ tp-t o 

[0 116] 

H 4 tc^i- J: ^ > ^ -^^ - (S. S) -1 , ^ ^ -7 - ^ ;v (S, S) -2 h ib^ L T 

kKs V (R)i3J;tFKs V (s )-^i^^^fz^. %hfLfz-fxiv MiMLTStern-Volmer^ 

^i^^jtfeo-rmiam^^fo/So it«:i 19**6 -en-ptLKs v (r) =2.2x1 

O^M-^^iU^Ks V (s ) =2.2X102M-i-e*o/;o 

[0 117] , , , 

^y^_^^-;v(S,s)-2<Dvi^a<^jfit4> 'e:l^^^tLKs V (R )=1.4X102M-^i3J;t;' 
Ks V (s ) =3.7X10M-^t^^ 0, ^i\^\xm^S-mmM7.^^ h;l'^fflv-T^fT<^/c?S^^ 
m)e»^e>#e>tLfclt5f^j3S;^^ (-?-tt^'tLK(R )=1.2X102M-^i5J:t;'^K(s )=3.0X10M-^ 
) }i^<.mzm.^7§^\^f^o X^fzifi^x. ^y-r-^r'-;v(S,S)-2oM^{i._Slf^J^t::J;o 
t|«LTV^>fcv>(S,S)-2<7)m)t^Mg:Ti-^-i:t^io-C^C^;^^x^ -y ^M^fe 

:^:)fc14^^7^^-(S,S)-l<7)m^^mc7)^it{i:. (S. S)-2t3ifc-^T|t| 5 -104^^ 

-t^^;5,o t/c, ^^M«^^-rKs V (R )/'Ks V (s ) 54, (S, S)-1-Ci4 1 0 !9 . ( 
S S)-2-e(± 3 . 6 -triboTto ^<Di.^\Z^ Ksv(R)/Ksv(s) tCov^T (S,S)-1 

H^^^f^^Slfe'^ t-'^^TjI^L-CV^^ t^^hfi^o 
[0 118] 

;f:^0JO^9;Hr>-9--t4. ^— 5 X^^^MM:;^^!^ < ^^^^iSK"^^^ ^-*6- 
[0 119] 

[112] h;v-eab^o 

[US] :$:^H^om^tt^^7-f>Y-(S,S)-lfcm>^OztKO||-^75 

miE# 2004-3117628 



#11 2004-067226 ^-v: 26/E 

[1241 2^f&0^O:^^tt^T'7^^-(S.S) -10463 xmiz^i-f ihmytmmtfzit^ ^ 
^^^^;KS,S)-20432 rmKi5lif^^^^mtiR)-isXZf\S)-2-T^y-l-:fU^W 
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1/ 



[♦is^l mm 
mi] 




350 400 . 450 500 550 000 

/iSS Ijinni] 
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2/E 



as] 




400 420 440 460 480 



500 . 520 



540 560 580 600 



[I1I41 



3.0 



lo/I 



05 



^ (s,s)-i+(R)-2-X5>'-i-:^n/l/— ;u 




(s,s)-2+(R)-2-T5y-i-:^p/ 1/— ;u 



0.0 



1.0 



(S,S)-2+(S) -2-T5y-1->''P/ V— ;U 



2.0 30 
T^>m bnmol/Q 



4.0 
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^^ma. &.r(D^ (i) : 

mi] 




(1) 
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m SI A « M -It # 

iSUir^ [ 5 0 3 3 6 0 1 1 5] 

1 . ^S^B H 2003^10^ IH 

^± pjf if £»;iinT|T^HT 4 Tg 1 ^ 8 # 

2 . 0 2004# 4^ 10 

>ft tf5!i:jIin-m2^fflI4Ti 1#8-^ 
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